In (2RS,6SR)-N-diphenylacetyl-2,6-diphenylpiperidin-4-one, C 31 H 27 NO 2 , (I), the piperidinone ring adopts an almost ideal twist±boat conformation, and the molecules are linked into sheets by a combination of one CÐHÁ Á ÁO hydrogen bond and one CÐHÁ Á Á%(arene) hydrogen bond. (2RS,3SR,5RS,6SR)-3,5-Dimethyl-2,6-diphenyl-N-phenylacetylpiperidin-4-one, C 27 H 27 NO 2 , (II), crystallizes with Z H = 2 in the space group P1; the piperidinone rings adopt an almost ideal boat conformation in one of the molecules and a conformation between boat and twist±boat in the other. The molecules of (II) are linked into sheets by a combination of ®ve CÐHÁ Á ÁO hydrogen bonds and one CÐHÁ Á Á%(arene) hydrogen bond.
In (2RS,6SR)-N-diphenylacetyl-2,6-diphenylpiperidin-4-one, C 31 H 27 NO 2 , (I), the piperidinone ring adopts an almost ideal twist±boat conformation, and the molecules are linked into sheets by a combination of one CÐHÁ Á ÁO hydrogen bond and one CÐHÁ Á Á%(arene) hydrogen bond. (2RS,3SR,5RS,6SR)-3,5-Dimethyl-2,6-diphenyl-N-phenylacetylpiperidin-4-one, C 27 H 27 NO 2 , (II), crystallizes with Z H = 2 in the space group P1; the piperidinone rings adopt an almost ideal boat conformation in one of the molecules and a conformation between boat and twist±boat in the other. The molecules of (II) are linked into sheets by a combination of ®ve CÐHÁ Á ÁO hydrogen bonds and one CÐHÁ Á Á%(arene) hydrogen bond.
Comment
Nitrogen heterocycles containing diphenylacetyl substituents exhibit antihypertensive activity (Wexler et al., 1996) . In order to study the activity of simple compounds containing phenylacetyl and diphenylacetyl substituents, the title compounds, (I) and (II), have been synthesized, and the conformations and supramolecular aggregation of these two compounds (Figs. 1 and 2) are reported here.
Within the piperidinone rings of compounds (I) and (II), the geometry at the carbonyl C atoms is planar and that at the N atoms is effectively planar, with a sum of the bond angles at N1 in (I) of 357.7 (2) , and sums at N11 and N21 in (II) of 358.6 (3) and 359.3 (3)
, respectively. The ring-puckering parameters (Cremer & Pople, 1975) for this ring in compound (I), = 95.6 (2) and 9 = 96.1 (2) for the atom sequence N1± C2±C3±C4±C5±C6, indicate a twist±boat conformation, for which the ideal parameters are = 90 and 9 = (60n + 30) . The phenyl substituents at C2 and C6 occupy equatorial and axial sites, respectively (Table 1) , and in the selected reference molecule atoms C2 and C6 have R and S con®gurations, respectively. Hence, in the centrosymmetric space group P2 1 /n, there are equal numbers of the 2R,6S and 2S,6R enantiomers.
Compound (II) (Fig. 2) crystallizes with Z H = 2. The molecules contain four stereogenic centres at Cn2, Cn3, Cn5 and Cn6 (n = 1 or 2) and the asymmetric unit was selected so that the two independent molecules have the same disposition of axial and equatorial substituents, namely axial at Cn2 and Cn3, and equatorial at Cn5 and Cn6 (n = 1 or 2) (Table 3 ). This choice of asymmetric unit, which leads to R con®gurations at C12, C15, C23 and C25, and S con®gurations at C13, C16, C22 and C24, provides a compact asymmetric unit in which the two independent molecules are linked by a pair of CÐHÁ Á ÁO hydrogen bonds.
The piperidinone rings in the two independent molecules of (II) adopt somewhat different conformations. For the molecules denoted 1 and 2 (containing atoms N11 and N21, respectively), the ring-puckering parameters for the atom sequence Nn1±Cn2±Cn3±Cn4±Cn5±Cn6 are = 97.8 (3) and 9 = 252.7 (3) for n = 1, and = 93.8 (2) and 9 = 53.5 (3) for n = 2, indicating a boat conformation in molecule 2 (for which the idealized parameters are = 90 and 9 = 60n ) and a conformation approximately midway between boat and twist± boat for molecule 1. Apart from this conformational differ-ence, the two independent molecules in compound (II) are approximately enantiomorphous (Table 3) .
The molecules of (I) are linked into sheets by two hydrogen bonds, one each of CÐHÁ Á ÁO and CÐHÁ Á Á%(arene) types (Table 2 ). The formation of the sheet is readily analysed in terms of the two simple substructural motifs formed by the individual hydrogen bonds. Piperidinone atom C6 in the molecule at (x, y, z) acts as hydrogen-bond donor to atom O7 in the molecule at (1 À x, 1 À y, 1 À z), so forming a cyclic centrosymmetric R 2 2 (10) (Bernstein et al., 1995) 
2 ) (Fig. 3) . In the second motif, aryl atom C16 in the molecule at (x, y, z) acts as hydrogen-bond donor to aryl ring C41±C46 of the molecule at ( The two independent molecules in the selected asymmetric unit for compound (II), showing the atom-labelling scheme, viz. (a) the 2R,3S,5R,6S enantiomer of molecule 1 and (b) the 2S,3R,5S,6R enantiomer of molecule 2. Displacement ellipsoids are drawn at the 30% probability level and H atoms are shown as small spheres of arbitrary radii. (Fig. 5) . The molecules of compound (II) are linked into complex sheets by means of ®ve independent CÐHÁ Á ÁO hydrogen bonds and one CÐHÁ Á Á%(arene) hydrogen bond (Table 4) , but the formation of the sheet is readily described in terms of simpler substructural motifs. Within the asymmetric unit, atoms C16 and C132 in molecule 1 both act as hydrogen-bond donors to atom O27 in molecule 2, so forming an R 1 2 (9) (Bernstein et al., 1995) ring. Similarly, atoms C26 and C28 in the type 2 molecule at (x, y, z) both act as hydrogen-bond donors to atom O17 in the type 1 molecule at (1 + x, y, z), so forming a second ring motif, this time of R 1 2 (7) type. Propagation by translation of these hydrogen bonds then generates a chain of rings running parallel to the [100] direction (Fig. 5) . Antiparallel pairs of such chains are linked by the ®nal CÐ HÁ Á ÁO hydrogen bond; atom C212 in the type 1 molecule at (x, y, z) acts as hydrogen-bond donor to atom O14 in the type 1 molecule at (1 À x, 1 À y, Àz). The linking of pairs of chains thus produces a complex [100] ribbon, in which R (Fig. 6) . In addition to a CÐHÁ Á Á%(arene) interaction within the type 2 molecule, a second such interaction links the molecules into chains; atom C123 in the type 1 molecule at (x, y, z) acts as hydrogen-bond donor to the C211±C216 ring in the type 2 molecule at (À1 + x, 1 + y, z). In combination with the two CÐHÁ Á ÁO hydrogen bonds within the asymmetric unit, this CÐHÁ Á Á%(arene) hydrogen bond generates by translation a chain running parallel to the [110] direction (Fig. 7) . The combination of the [100] and [110] chains then generates a complex (001) sheet. There are no direction-speci®c interactions between adjacent sheets.
Experimental
Samples of the title compounds were prepared by acylation of piperidinones in the presence of triethylamine as proton acceptor, using anhydrous benzene as the solvent. For (I), 2,6-diphenylpiperidin-4-one was acylated with diphenylacetyl chloride, and for (II), 3,5-dimethyl-2,6-diphenylpiperidin-4-one was acylated with phenylacetyl chloride. In each case, the acyl chloride (5 mmol) was added dropwise over a period of 1 h to a solution of the piperidinone (2.5 mmol) in benzene (50 ml) containing triethylamine (1.4 ml) held between 273 and 278 K. These mixtures were heated under re¯ux for 8±10 h, until the reactions were complete (as shown by thin-layer chromatography); the mixtures were then cooled and washed with 10% aqueous sodium hydrogen carbonate solution. Removal of the solvent then yielded the products. Crystals suitable for single-crystal X-ray diffraction were grown by slow evaporation of solutions in ethanol. For (I), yield 69% and m.p. 456±458 K; for (II), yield 61% and m.p. 431±433 K.
Compound (I)
Crystal data For compound (I), the space group P2 1 /n was uniquely assigned from the systematic absences. Crystals of compound (II) are triclinic; the space group P1 was selected and con®rmed by the analysis. All H atoms were located in difference maps and then treated as riding, with CÐH distances of 0.95 (aromatic), 0.99 (CH 2 ) or 1.00 A Ê (aliphatic CH), and with U iso (H) = 1.2U eq (C).
For both compounds, data collection: COLLECT (Nonius, 1999); cell re®nement: DENZO (Otwinowski & Minor, 1997) Table 2 Hydrogen-bond geometry (A Ê , ) for (I).
Cg is the centroid of the C41±C46 ring. Hydrogen-bond geometry (A Ê , ) for (II).
Cg1 is the centroid of the C211±C216 ring and Cg2 is the centroid of the C221± C226 ring. Symmetry codes: (i) x 1Y yY z; (ii) Àx 1Y Ày 1Y Àz; (iii) x À 1Y y 1Y z.
